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(54) GALVANOMICROMIRROR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to well 
prevent the occurrence of dumping while suppressing the 



increase of a production cost as far as possible. 
SOLUTION: This galvanomicromirror has a mirror substrate 
4 including a frame-shaped base part 6, a mirror part 8 
which is formed with a mirror surface 12 for reflecting light 
to one main surface and is formed with electrode plates 14a 
and 14b on the other main surface and a torsion bar part 10 
which connects the base part 6 and the mirror part 8 and 
supports the mirror part 8 turnably at a prescribed angle 
range, and an electrode substrate 2 which is formed with 
electrode plates 18a and 18b facing the electrode plates 
14a and 14b. The mirror part 8 is turned by electrostatic 
attraction force at a very small angle around the axis of the 
torsion bar part 10 by impressing voltage between the 




electrode plates 14a and 14b and the electrode plates 18a 
and 18b. In such a case, a through-hole 16 penetrating the 
electrode substrate 2 in its thickness direction is formed in 
part of the electrode substrate 2, which surface faces the 
mirror part 8. 
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U flirgB»l«tt4:liiliE»2«tti:<oiafc:«E*«Jlra-r 

msK&wfccomii s. y -m t <r>n$m co— mz . mie 

1 «ffit=St|6l-r4aS2«flb&«»j«$nJtmHHR4: £W 
Mies 5— B-^WAftf^fcitA'RSt^Srie^^r^fiiS 

mimmmm&xvwizij-mmzMLxmirtm 

[ 8**«4 ] flrSEJBfiyUi . KG h -S" a WN'-aJfiO 
fj IBIS 2 IK , 1 *f <o*ffi«u&» <b & 0 . fiie«a?Lco 

ana* i *f<o««KH:, --#<o««Ki: f&arowHsi: 

mlBH-v-a >^—Mcr>ffl&conMt,ZftfrtlXmi 

friB^ i ««gco#m«E« t m tarn 3 t 

Miess 2 wmco-xcommu t fries? 4 mfigc^fm^- com 
WRt tzmt$izW££eM\i-$-&i>\ &&i^(£fne$2tt 
feom-jjcommffi. t fries? a nmco—^cowmL bizm 



mz'm&zwttrr&z: b\,zx o, fries ^-aHcmiEr- 

tlt*3S6 ] fffeSllltfiL HUlE^2«®. BufS§53 

mas, fciiA'Hutem4«i§{i, ^naiw»> 

frie# i *r wm&^ji . — jjcommub m-xconm&b 
mih-^-a y^-Mcomfccommtzftfrtixwim 

fries? 2 «ffic7)#m«&« t fries? 4 «^co#««i« t 
is. s.mzmf*mzmwtztixt5>9 , 
fries? i «®<?)-7j com&w.b fries? 3 hhso** 
mmbtzmmizw&zwiat&fr. $>&wimmim 
m<Dmxconmubm&&3nmcD-jicr>mmub izm 
mzmKzmn-t&zbiz**). mz^y-mzisimh 

[ ii^ii 7 j mibss i «s k m tarn 2 ««5 b comizm 
mzmntizttz*. o±t-g»#*?i^Mie5 7-aj 
kTff**^^)^** 1 . mzm3m®bmz&4mmb 

5 5 -» t iai w^^j tJ;-5tfflS$^Mt 

l/c . m$m 2%^L6<7)\, ^-ftiMzMmnt/jw sv ■? 

A ?o57-. 

cif*ii9 ] Mies 5-»ff>®M&m%mm£.im l 
m 3 mm t mmm 4 b comm. * m±-t 

[ h*im 10] Htrtex h -y y >c« . frte««gs«^5iis 

D?7-. 

[000 1] 

c ^com-r hsmftm ] . /c b t im? j x 
7mm.%b'izm^t>tix . ytt'-^mm&w.zfflw-t 

[0002] 

7-^^057-11 Zltilf h-^3^ 
X^f-^>r.>-^' « 7 — (Si 11 icon Torsional Scanni 
ng Mirror) j (IBM J. RES. and DEVE 
LOP. . Vol. 24, No. 5, Sep. 198 
o ) teHK*§ivcir->&. Z\V>$)W<;~?4 ^o*5- 
HI 2*J«kWai 3tc^-rj; p(c. Hfi£K.l 0 0 
-eoJb^B-t^ S7-ifil 0 2b£ffi£X^ 
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h . 5 y-mm io2ii, wtttvmu io4i. —xco 

±ffit~ 5 y-M 1 0 6 a#£jft£tl& 5 5-35 10 6 

Sffl 04t S^-gPl 0 6fc*iM6U $7-35 
1 0 6 *Ellft^rflfifc:3dW4 h-S" a >-A-gi5 108t 
*Iitiv*. 5 5-gi5i 0 6<^)ft!i^rtfO±fflWi. i*f 

110a. 110b 0»&$r4* 1 
ft.T<^ft. Cfl^Kl OOKli. ffilttSOttSffil 1 
Oa, 1 1 Obt,Zttfi)-?&ltt<?)nmfol 1 2 a, 11 
2b*»4,$rSJS2ra* t »JfcSft.TV>S. WHHK10 
OtcJi. 5 1 0 6(=SSN-£1tll4CTWfiriliff^) 
3§jgl 0 0 aiji—mzZmZtlXtS *) , -O^fi 10 0 

acommt. h-ya^-ai os^Bttwc&oT^ 
ft. 

[0003] zco/f/wts^j ?o*7- isimflg 
o— ^r^«^« l I0ati2 IMio— tj l l 

2at coratcttff * aao-r* i t iz x *) . mmmtiizx 

■oX 5 y—Ul 0 6 #111 3£fcvvTKB$!t09O2rfa 

kemw-*. ft i mmcr>i&j}<7ymmffi. 1 iobt 

*2««tf>flMr<Z>«K:Rl 1 2bk<mSltzW£t:mvt 
ft »*3l:fctCj:oT$5-«l O6#01 

3l;Wi:«Mttc»<r ft it^, i 0 «WET«H» 
t&fcftt.tifillOa, llObK^lt 
flUi, S 5-35 1 0 6<7)ffi^rcO±ffl£30i5(3'^:Bfc*»to 

8112a, 112b^#§^$aTV*. 
[00 04] L*>U <I«DJ:33:— imii^AV?^ 
^DS7-tll 55-351 0 6£|gi&Uti:#{e. 5 

5-35 i o 6 o o tmrnzmt-r 

fb&(o§mx'yy ty/i«M u 5 5 -35 1 o 6 £ie 

[00 05] «flSI«^)$7-»fc^)*fmiBC 

«WIH¥9 - 1 4 6 0 3 4#4MR*M8) . 
[00 06] U>»U ^ip^;WV7-f^o*7 

£««3-frft ' k tfX'Z %fr^tz« 

Iltt»-^tffi«l 1 0ai:ft2 
n&<?)-l5<7)mm. l l 2afc<*>HH;:«E£ErailLJfcfc 

fcj:ysiti(?)i»si i obi^2ti 
1 1 2 b t ^ratcm/is- ma Lfe k s 

fc. »*gia^*¥*|fl|j£#f-$:;b^ 5 5-35 1 0 6 1 

w^fsjc?)^^ i ot . 5 5-35 i o 6t>mmr>-t 

tzktfi)')*:. zcnio&WffiWZ^ $5-3510 6 



[0008] 5 5-gC<7)ffe^ri?D±®tC, 

^-jWtSlSSivO** (fcfc z.l£*m¥5 - 11928 
0*4MHWH) . 

[0 00 9] L# l U £<^«£ d&tf^Vv-'f ?o$5 

-T-ti , aife j t/g^tti aj<7xaa j ^Th^=5r *r * isnm izm 

[00 10] 

o, ?>t°>'7cr>mLZ&mzm±x~z &#jww4 

[00 11] §&tc:*:fMIHi. S3t3Xh<7)±#Srffi73 

[0012] ±E«oaua*j»a{-r&/ift, 
<k<?mpm5-mmtx^&. 
[0013] *3bw<nm 1 oiBMic xtin. wv&m^ 

t , -U<7)±mizft* 5 7-BS^fi!t$^, 
ffcfir«o±ffltc*l«K*^«Sit3'i:S5-»fc, SSPi: 
5 y-Ut &m&L. ^-o^y-^pfi^A^SmX' 

mwmt&izim-fz h—>a y^~mt z-tts s y-m 
mt, miwmi / zttm~t2>m2WM&Bj&zti*:mmm 
mt^i. miwMtm2WMt<omizmi±$:ma-f 
zztizx*). mwsmzx^x $y-%HZ b-is a y 

mz. w&mm : &m*-jTiftt l znm~t&nffifL£Mf8.i.tz 
[0014] *mx?>m2commiz£tL.ii. w^mm 

«t . m 1 «fii^iti]'tftft2«ffi*^m$nfcmffia 
zztizx*)^ mm^mz^-yx^y-^b-^ay 

n*7-t*r>T, 5 5-gCO-73^±ffl^, ft3«ffi 
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[ 0 0 1 5 ] #* L\.^mcr>mmtZ£tHf , «®S«tfO 
5?HWfc<WflIlitf>--»fc:, «ffiS«£JI*;fr|6He« 

[0016] flS<5D*?£ U^tMPMBMW: Jftff . am 

[ooi7] meow- 1 L\^mm<mmtzitni. m i m 

tz&irtixmMZtixis k>, ■mi mmco&wmffi.tm 3 
nmcr>&mmwi.tiz. n^tznsz,mi,zt$mztixt6 o , 

mmzw±zm\i-f&i)\ h^^tm2mmcr>mirc^m 

tzttzx*). $?-mz®mh>i>7$:ftmz-£z>. 
[0018] mcoftt. L\>ymm(mmizxtnL m i m 
a. ^2ti, ^3«®. fcj:v'm4«ffi{4, -en-rn 

l*f 6 £9, =&l^cO«flE«(4, — *^)«S 

IS 1 ©SCO— ^c7)m^i: IS 3 WffiOflS^r<?5lKffi« t IZ 

[0019] ffi!tf)iff4 LV^!ttcD?B»{C <*Mi\ 1 « 
ffifc * 2 Stti: *>IS(c«EE* matt Z t iz J: 9£ 1 S 

IS 4 k wBtmjE £ Epfla-f ^ ; t J: 9 4 1 h f *tt 

[0020] ffiC7)*f^ Lv^mfiS^JBtctittJ, 57- 

ucomm z wmmmizmm txm\nmtm2mmbco 

[oo2i] moat t n^mmcommizxtiii. $ 9- 
BwrnrnzmfemmizMfflLx . £ittS£$2ira£ 

fcitf»3TOfc»4TOfc^*«*l*.ih'$-4 
[0022] ffe^ff^ U^*fctf>Jg«gfc: i^.{f , Xh -y 

svt. wmmmizmmztix^z. 

[0023] *%>Wlz£ixlZ . mW&WL<r)$y-Ubcr> 

tt$m<F>-mz, nmmfczmA-uwzmm-t&mmfi 

*mm.Ltz(r>x\ i^it3xh(7)±#^fig^jfpi.o'3, y 

vvv7cr)mL*&mzm±x*&. 

[0024] -t%*>t>. m&£ftog*tt. nmmmt 

5 9 -« t commztt^x mmz±z^cr>x\ mmmm 

t s ?-&t(?>ffinmmt<?)i)Mizi3^xnffifi&foi) i 



4 c i: . 5 y-ucomm^zan^ y> wy<rm 
£. : $:&mzffi±x'£&cox'*>&. Lfrt. mmmmzm 
izmffii&Bm-&tfiix'h&v>x\ mmmm.bs.y- 

mjjftlt&ZtrfX'Zt. 

[0025] &iZ*mHz*tU£* 5 9-gB^-^<7)± 

nm<,zirt\(!\-thM4mm£mm.Ltz<7)x\ msnmtm 

4 wmttomznBt* epjd-t •& i t <t o ± t * » 

»l«flifc»2«Si:«0iafc:«BE*EpJlrt-Sit; 

Kwt^L 5.y-m<nmm*)*fm£ffi±x"*, l& 

[0 026] -r^*>*>, ^3mffitm4iiffik«c« 

Tff^iaKo^cioT. mmmtm2wmtcoffl 
izm&*m\rtr& ztiz±<o±t z>mn. i 5\jj<?> s ?-m 

x\ $.7-&<7)mm*)£&mz®i±x'$&. ttz. mz 
f$3w,mt3J:v ! m4m&&&m-&t3ix'$> <o . m« 

»3«SfcaK4«8it^BI{=«BE 

2 «s t coiatwEE 5- epjn-r ^ iktcto^t* i 
hayx\ mmv»mit j $>mmmKeoi&mmmx'Z$>. 

[0027] *«HH<G*<affi<3W«fc£t^j£<i, 
[0 0 28] 

[00293 Illi. *HHHfc:fiR ^VU^W-f 

c7)5 9-a58i:, »SC6k 5 9-958 i: ^3S^L, A^o 

5 9-SC8 *J5r^<0«jBE«5HT'|lI»Bri6fc:Sft^-6 1 *f 
coh-v-a Wn'-SBI OkSrd^TV^I). 
[0030] 5 9-gP8^-^rO±ffitC{4. SRIWcT) 
HCiOS^-Bl 2*%M$ixTfe , 9, 59-958^ 
ffi^TC7)±®t={i. 1 *f COte&CDmmffi. 1 4 a , 14b*> 
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[oo3i] mmmm2co^y-^8tcDMfiimi l zi l i. 
temnnmn 1 6 1 . 1 *t<aim#[ i s a , i8b^ 

1118aii, II ®S<7)— *<?5«K« 1 4 a £*t|*| L 

Tfco, m2«is<^fft^r<7)m®«i 8bii mm«&o 

#>4. SI2«fiicO«ffi«l 8atll«l 8bi:(i, Jt 
[ 0 0 3 2 ] m 1 VMcomMm. 1 4 a fcflffiS 14bi 

setts&i 8 a twm i sbiii «snwtci:v^ 

SSSl4a, 14 b, 18 a, 1 8 b Ji. gtfjflfflk: 

tm&mmi&ztix^z,. 

[00 3 3] H2<i, 5 5-35807BH. 03{i s 5 
5 -35 8 (TXEffimX'fo o X . 5 7-11 2(±. 55-35 
8 ^±H«0«»^«t *>fe oTMSilt ^ 4 . 
I If i^ltt 1 4 a t tit 1 4 b tli, 5 5-35 
8 <offi*<o±H<oWSSSt:«.»iJfc:^« $^iT*3 *) „ 1 — 
^ 3 > A-is i o cowst sp-ftizmxfz »a4 . 1 

4atfl«14btll h-ygWC-aiOWiS: 

[0034] #flifeJR«Uc&^T , 5 5-358cA^i£ 
J±. SiWn2mm, JP§^3 0 0jLtmT'*>4. h 
-v-ayA-351 OiOtSIl I$500/*m, Hi 5 
jum. J1S 5 0;um-C&4. 5 5-358#'[I]S!}LT w£ 
k*RMUc*JVvc. 5 5-«8fc«flH^2fc<0iaHHil 
0 ju mT*4 . fff 1 «S<OlKffifiK 1 4 a i> 1 
4bc7)^£(2, #^*3A>'IJII2Mm, m&l 50 um 
T'S>4. 55-358(i. h-^a^-Sl 
4M>tLT, ±0. lieg«W«H-C«iS«JK**ll»S 
ft.4. 

[00 3 5] JXtdMPSUffl-r*. I2SfiicO-^-cO« 
ffiKl 8a{ciE*4V->(ift<0®E*E|Jia-r4i:. US 
*<0— 1 4 aii8Mffi3ftT^40T\ 

1 4 a 1 8 a toiatc»«gi***ffffl-r4 . <r 

-IT\ 5 5-358«ih-;/-3 yA-gffl 0fc±9£l#£ 
*Vt<A40T\ 5 5-358tc«. 03^JoV^TRB#|tHl 

Y )<r>^(r)mm.Y)V9i}^m-th^ti l z^h. -ross 

h-ygyA'-9tlO#ttWL, 5 5~358#h- 
3 >vn'-£|S 1 0OW,USr4>'Di: LTI33tctJV>TRB# 

BmzmmLx$7-B8iz{?m-t&®w;hfr?b. tt 

ttiizn-t 4 h - ^ 3 yA-SB i o o^Tfit^ t <r>m\Uz 



1HHK1 8alcEpja-r4«JE^'iS^{Jf^:&<^ 
4. LfctfoT. W£l 8atcEPUn-r4«JE5-^$ 
*4IJ:t:J:ot, 5 5-358O0!|gftjK£tt;&leili'J{fll 

fctCtO. 5 5-35805 5-® 1 2 £A*f-T 4ftt'- 

tCffflflfT'#4c7re#>4. 

[0036] ±m<7)m.m*t>mmzmtezii& x o 

H 2 «ffiOftil^r<7)«ffiM 1 8 b CjE& 4 ^(i ft 0«E £ 
EPJD L fc Mi . 5 5 -35 8 # b - :x 3 y A-g 1 0 

■T4^t(C^4 0 

[0037] 55-358t mmmu 2 1 nmcommm 

m*X°b&<7)X\ 55-358#IIIi!rf4fc. ffiSWffiffl 

^i^o^#x#Hm*K#^4%£--ek. -eo 

^^fe-T 4 1 , 5 5 -»80®«cfc*£fflato>oai«f 
Ktc«l»-t- 4 i t tmmiz%& . ^yty/^j . 

Jt « 5 5 -35 8 * ^mmx-mmm^ & 4 i 3 & 

L*>L. «ffi*«2(c«Ra?Ll 
6 S fLT ^4 t° y ^O^j&^SF^W 

*j$tL4„ 55-338 tmmmm 2 t<rm<n 

mnzYcKx . W&M. 2 «off*«^fc:^: ^z\t,ir 
mffiHl 60f*cS^*A#<. *«§Mitt{>fy 
tfy^<0»££.ft#fcjqjMTS 4 . L*>t. Ma?Ll6 
li^A7?-f i?D5 5-0^35 tCiiiifC^40-C\ 

itctBA 0 x'% 4 i t a-a> . yyc vyvmsL 
zmwrnzsmx-z hmmiztx-mmx-^ 4 . 

[00 38] ZZX\ HilTLl 6frffML7t^t(cj;4 
i«18a, 1 8b<7)®moM^CJ:oT^t4. 5 
5-358<0HII6t*tr4l^i{cov^-C#^-r4. ffff 

^2re. ««®m£A. EpjD«jE^V. «|E^ggSi$rD 
fc-fSfc, TSffiBbS 1 T*£ft4 . 

[0039] 

[^1] 

[0040] tM^I^) F*%i: ttffl:®^ 14atfl 
« 1 8 a k OPal^ffl L?t%^. 5 5-358 tCf^ffl-TS 

St£L£-r4£:. TietiC^2T-*§ii4. 
[004 1] 
[S2] 

T=FL 

[0042] ±ia^2*^HJ^>^J;3^, 55-35 
8tC#ffl-T4[II«EWL-?TJi:. 1 — is a yA-ggl 00 
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[0043] -t&fc^. MMKl 6Z&fiZLtiZtlz£ 

2 ^2»t«i8 
a . 1 8 b iffifcth z. t #"e§-f\ z. <nt&m 1 IBS 

ftteh-~> a yj<-M l 0<50iWi^^o8E8l* { /h$ v^gp 
#-C*>&«0T. $7-^8Cf£ffl^6@teWl^T'\c7) 

[0044] jswwwctt, ^mmmmx-immm 1 4 

a, 1 4 bcOitg# { #^ 1 5 0 txmX'h *) „ S5- SB8tf0 
«Efiro±lS<o^iBfc:«a«* »j« k Jtitt L X . 

OS?l?L 1 6 t> , S 7-gP8 SHE 

T^S. <r<o<fc^ *ffi£«2fcPBBtf>JBI?Li 6Sr 
»*LTfeJ:v\ ioiotc-mtf. mmms.2cr,mm 

211«tiSl8a, lSbcDWmttZKX'Z 2>(D 
X\ ii)V^J 7^DS 5 - £*£Hfc3 ;t^r<, 
S5-«8t:#ffl-t*EWlKh;l/^*^:#<-c#, 
li«18a, 18b^C0SUn«£ESrfi<TSS. 
[0046] mjITLI 6(4. »B»fc&Ui£P3?B'C*> 

[0047]H5«. $ <bKS!k05Qi»JBfc:*iftS^ 
rtJ-?4?x3%v-<rMmmx-fo^X. Ilt^tM 
S?*tiai-<o«ttSr*-r&«ji«fc:tt^-<o«r^*# 

LT^S. .r<7)i?(c. $ 7 —SB 8 co— ^TC7)±ffi{c . l 
*fOtt®£2 2a, 2 2b*»<5>sS:iSf3«SSrR(t. £ 
ft£>mfii«2 2a, 2 2bC. S541tffi«:fl|fRt-£ l*t 
OtIS2 4a, 24b^Ml^l2aLTtcfcV\ 

c^S^gP 2 8 Stftt? . O^^fgp 2 8 2 4a, 

2 4b imm-h cox-h h . ssgp 2 s *>bhp« 2 6 

(4. 5 5-B1 2^ASt^*3<fct^RSt^2r«iS§-frS 
«22a, 22b<^)*#$ 
l±. tl«14a, 14bklltTfc9. »BSR1 4 
a, 14bitll22a, 2 2bfc(i, $7-3582: 

[0048] m3mm<r>--ftcrymmL®.2 2 atm^m 
WR2 2btu. m^mzmnzmmztx. mmzttx 

^ l> . IS 4 fl;ll<?>— ^TOtt^« 2 4 a k ffefr<om®& 2 

4biii. «mwt=svHcie^$ix. mtur>$m%kmz 

WfcZtlX^h. Z\tit><r)VMM.2 2 a. 22b, 24 
a, 24bll tISHa, 14b, 18a, 18b 

t mmiz , ®&mmi l zi!m&wm&L% tix^z. 

[0049] Z<T>i])V) W-f ?o 5 ^-tfcWCUL 



*flHK18afc:«E£3iair*-4*&, Rt«S$1KSK 
2 4bCt6Mnrt-&. .lOcfcokr-ffUf. tM2 4b 
k«®lK2 2 b fcafflfcWBiajWWIU CixCJ; 0 
5 y— U8lz, h- >- g yys-g|5 1 OcOlteKSr^t-T 

5a»£>fcgi4>J&*$rJ:3fc. ttff& 1 8 a kH&«l 4 a 
kOffl<0»«3l:fciciBiaLT 5 9-a58t=fiUflf 40<E 
h;^i:|SIt*rftlT'*>-S)„ LtztfiX. WMU22b& 

£unmm2 4b£m'r%^m&timLx, 
8^#ffl-rsn]teh^^3b«JiJirr-&. ms-rft(4\ Pit 

4«BE*««$-li:4ifc**TS. &&U4. Mill 8 
a, 1 4 acT^aSrM^-tfTtfyUA/v-f ^057- 

t%r&li®mh/\s?£ 2ffi(C?fr , EWE Wl^tfE! t* 

[0050] 5 7-g|58««|-r^')Sr^<-rci 

k#"C&&. ^coa*tov>T. H6iJj:t/ll7$-#BS 
LSrtfklBBH-rs. 1611 HlCSt^W^ 

0, 117(4. |5Cf f^'/WV?^ * 7 -» = 5 
-*8fcftUH-fft»*gi:&<9aW0T*£. H6 

[005 1 ] WHS 1 8 a fcflffiSrEPJn-r^ t , 

1 8 att« 1 4 a k<0iat=»*§l*3&«^ffl-r&*«. 

£<0»*3l:W=±oT5 5-»8iC»<:*jtt. 5 

8 fc W^r^i^co^-^ Fxt Sifi^^rr*]^^ f y k £ 

[00 5 2] —73, miOXolZ^ m@^l 8ak|B]B$ 
lzmmU2 4 Mcflffi k . tl«2 4 b fc« 

=fir*lflI<0*^Fxti. ti«18a!:fWl4ai:« 
Bt=f^ffl-r S »*5 1* KiBH LT ^ t fc^Wl F x k n t 

*««fa«U. 5 7-gP8W4S7-g|58kTO^^ 
**««*«5rv^kfc:^0. 5 7-g|58tf0«-r^'9$-^< 
-r<Ik t*>^/l. 5 5-g|58kfill:^rS]0 

[00 53] t.*>^^. 8bk|S|B$t®B§«2 
0. 0feh;^c7)iijDt3«J:tAW<.OoR&±$:lll.C:k 
[00 54] 08t3j:yH9«4. 05fcI5rrxr^NVv 
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[00 55] i5-»4«C|Ltli, jfc**. 0 
8c7) ( A) Oi-pl;, i>-V ziyfrh-teh^ 2£ffl 

[0 0 563 (B) coj: ^ia5 2<59— ^TO 

a. 5 4h*m$LtZ>. 

[00 57] JXtC (C) cOiptC. ItfU8l5 4ac7)iSlE 

<DX'h h . 4 fcBMfcK 5 4 b CD*ffl 

•CX7fy/(:J: *). BM54a, 5 4 bcod *>l^ 
^M56a, 5 6MCj;oT?S;b;hX^£oatf#£&fc 

[00 58] i»C <D) OJJdfc, l/yXM56a, 

5 6b£|$£U P^rftx-y -f-^^Cj: 9. >)xA52 
<7>3*>iMfcJl54 a, 5 4 b J: otfMt V^^gC 

[0059]<Jfl:(E)»J:3K, >/-x^5 2<0— Jj<7> 

58a, 5Sb£T&m-h<, 

[ 0 0 6 0 ] »*: ( F ) <7)£ d 8 a , 5 8 

b^ffit:, ^ffltfc!tot^I16 0a, 60b^ 

[oo6i] 09<7) ( g) o iz, ^mmeo 

W^-yji S7-I12itffiS2 2a, 22bt 
Sr^-rS^fiOt^TftS. i^S!6 0b««ffi 
^tBtC^-?TL-> : XhM6 2b*»Rt4. -ft 

x^y+yyizx*)^ ^mmeoa, 6 0bcD?-£>u->>' 

XM62a, 6 2b£ioT3S;bftTV*&^Sfcfr?:l$ 

[0062J iKK. (H) Wi^t, l^y'XM6 2 
a, 62b*ftiU ^JSM6 0acO*ffitC. ikWiZfr 

6 0bco^Mt, #?*:3rl^xhSt6 4 b^-yjg 
fig-f^, .TiTV^-^fl «11£1 4 a, 14b£7FM 

i60a, 60b£?)Hl/yXM64a, 64bt;J; 

[0 0 6 3] act. ( I ) <0«fcdfc:. U^*XMR6 4 
a, 6 4b£Bt*U lftflJS5 8ati«fctf&i(«6 0a 
<^Htli^H^W^^o-rfT^^lx^XMl6 6 a£ 
ffM-T 4 . 4 JfcBMfcK 5 8 bis J: &MR 6 0 b ffi 
^ffitC, «f^l/y"X M6 6 b 
£*y<C^--yii. SSP6t 5^-SP8i: h—isa W?- 
»1 0££®i£^ 4 4. fUx.vfy 

^C«fcO, l«tM5 8a, 58b03^Uy^M66 
a, 6 6bfcJ:oT»;bftTV^^a5#£|fcS-$-4. 



[0064]«C. (J)c0J;3l:, Wy'XhI6 6 
a, 66b£(fe3cU ilJttlvf ^KJ:0. ^x^n 

5 2<r>mft<7>iE.mzft*&<f8&h. zcomomziz. m 
M5 8a tcsijaw* * -c fc -r * . 

[0 06 51SC. (K)4>£3<{C. Xyf-y^fci 
0. lWHS5 8aO*Wa5#£l**-f4. *>< LT, H 
5 t&FTftfn'/WJ 5 5-»&4 

#^J*W-6. &mM6 Oatci-pTS^-S 

1 2 i:TO«2 2a, 22 b fcA*SUS£;fu &SJBI6 0 
bWotWHa, 14bA*2SSS*l4. 4/£. 
-)xA52i:i«58a, 5 8 b i; J; oT » 59- 

»«4 cQ*#®mm&zti& . 

[ 0 0 6 6 ] 01 0J1 £ ^^iJiOHJfe^^tJtfi.^' 

/w<s~?4 9v=i7-<r)wmmx*h->x. mini.x/m 
—0#tfc&ftLx^&. z&xoiz. mmmm2t,zin 

l 3Xb7A*32a, 3 2 b £fSf£ LX fc «t 
[0067] ^CO J: a KffUf. X h yJ^3 2 a x 
0 . ttffitt 1 4 a 1 8 a *5 itfWfi 

« 2 2 b t mmm 2 4bt ommzm <z t # & . 

4^s Xh-yVN'32b(Cj;0, tl«14bttlll 
8bi:^, fcj;y'ti«22attiS24at(7) 

mz* zmmwrnz &mzm±x'% a . 

[0068] -T^*>, 1 4 a £fBSti 1 8 a t 

<mizftm-t&ifmmjj^ *>£isw&m2 2 b 

2 4 b fc^lSKcflUH-f SBHRIflU MBI^f-v »7W 
(pul 1 - i n ) LT L4 a*JBb6*«fc:f64-*-&. d 

wmm±com.mt£ a s z t & a>\ i ^ i 

d&VgcO^SrX h -y^t3 2a, 3 2 Me J; 
R6it"C# %> coX'fo h . 

[0069] Xh 7 A32a, 32b<OWm 

co2*liimz£<0Xh >y^3 2a., 3 2 b^^HScLTt J: 
4/c, Xh7A3 2a, 3 2b(±, 5dfaP2 8S>4 

[OO7O301U1 § ^izmnmmmiztuf&tf 

l 9^SP2 8Sr^j*LTtJ;V^ Cl^lfe^JBfctJWT 
14, 1 4 a fc«ffi«2 2 a fc#-tt(=JBj£3#tT 

*j o . mmm 1 4 b tmmm.2 2 bttf-faizB&zti 
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«4*>3HI56fc:S5RL"tiJ:^. 

[oo7ii^ ±u&mm&miz&^xte. nmn 

16*1 flffi&W!:**. WI7L 1 6 S:«ffltflffiftftT fc i 
\>\ 

[0072]4fe. JJE4HWtW«fc:*iV^T*4, III 
«<*>WHR14a. 14b£«ifiU 82«»S0ttK« 

18a, 18b tc«E*EnJP Lfca6«. MSt£ 18a. 1 
8b£*iftU ffi«Hgl4a, 1 4 b(C«ff*E|3JPLT 

[0073]ifc. JJe»3Sat#fflUa»tC*S\rVC(i, 
Sg3«1I<7>m«£t£2 2a, 2 2 b Srfgifi U SS4»7) 
t«24a, 2 4b(C«E*EPSDLfc* i . «ffi«2 4 
a, 2 4b£8BftU lffi«22a, 2 2 b bmJE£EP 

[0074]ifc» ±I^3^iiS»fc^tli, 
&m&<D—-J}CrMW8L 14a, 18a, 22a, 24a 
tW«ttSl4b, 18b, 22b, 24bfc£. 

■fifacMrti f x & «k 5 fcWis 

ffiK 14a, 18a, 22a, 2 4 a i mjjcomMWt. 1 
4b. 18b, 22b, 2 4 b t *SV^CPI— <0fl2#c& 

^ffl-T^ S 5-g|58 k^ftttfiW-ftJj FxifflfttS 
[0075] -r**>^3|sJMBJi s WTO J: 3 

[0076] sfflTLts, mtx-hh. N£*4(ciatte> 

[0077] fijlftii. fflmX'Ibh , if*«4 tgBtt 

[0078] «fP5JBfc:«. *nfc-£4*l.& . 

[00 79] Stl«ffi, ^2«fig. $3«S. fcitfffS 

[ 0 0 8 0 ] SttSWi. #tt-C**, l»^JS2^r^L7 

[0081] sfirtwa. i ttojtjwrat 0 . 

[0082] 

mmmm<r)$7-$>tcr>ttftMcD-mz. mm&wizm 
yyt°><7<7)ft£.z&mzm±x' 



[0083] ^/i^BJtC.fciXti', $7-S15tfO-^± 

«®c*f(6j-r^m4«ffi*^u/c<?)T', m3mis^m 
f>#. mimmtm29&tcomz^&zma-t&zk 

-hUx.^r>. ^?-u<m&^*&.mzmk.x% . L*» 

[0ffiiOfS*'S:SiBfl] 

[Hi] fcfKJWcffi & Uto V v ? q 5 v -oftM® 

fflmx'b&. 

[H2] muzm-r^tv^y-?^ ^u^-^zmthix 

tz 5 9-a5tfm5Eir*S . 

[03] milZTjk-ttfjWW?-! VuS.y-lzmz-titi 
fz^y —%ie>JEWfflX°$) h o 

[04 ] m<rmiiiBmiz&tf&#)VJ*;y-?>{ ?u * 

[05 ] * hlzWl^mBmizloW&tfji-;^/-?^ ?u 

$y-cr>mfflmx'$>&. 

[06] Hlfc^tf^Vv^nS^-cOS?— » 
[07] 0 5 teiirtf-tfjk'W-f ?d$7-«S 

izftm-tmw3\j]<7)mwmx$> h . 

[08] 05^-r^VWNV-?^ ^o5^-tCi>(t^,$ 
9-««tfOS?J§ra-feXOSiBB0T'fcS . 

[09 ] 0 5 C^^AW^f ?o 5 9-^fc(fi> 5 
5-*«O«jtro^XcolMBJ0Tft-g. . 

[010] $ h\,z%\\<n%m&mziitfhii)\s> w-f ^ 
[01 1] z^izwvnmmmiz&w&ifjw^j'zj 9 

n*y-cn>mwmxfo&. 
[012] t^*c7)-^e^^V^NV-7-f ?a 5 
Ba0T-S)S„ 

[013] ii»HlWi#;WV7^D5 5— OlSr 
ffl0TS>S. 

2 w&mm. 
4 5 7— 
6 mm 

8 5 7-315 
10 h-^aWN'-gP 
12 S^-ffi 
14a, 14b 

1 6 SMfL 

18a, 18b WMfa 

2 2a, 22b 
24a, 24b VMU 
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2 6 BBPgP 
2 8 

[Hi 3 
12 8 

1U 

14b 



3 2a, 3 2b 



[02] 

57' 





14a—' 



' --14b 



[03] 



•9— SoiEffiB! 



.12 



14a 



X 



[H4] 

10 ? 

12 



14b 




[05] 

24a 2? J2 2?b 24b 28 



[H63 




8 1? 
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[07] [08] 




[01 3] 
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[011] [012] 




